f NTEJL CONFIIXENTIA1L 
Attoraey-Giesif Privileged Comsmmieatiosa 

TUG INVENTION DISCLOSURE 

Located at: htto;//l@^alJnteJ-com 

LEGAL ID# { legal dept. use only) DATE; „^_______„__ 

It Is important to provide accurate and detailed information on this form (fill in ALL areas under lnventor|sj). 
The information will be used to evaluate your invention for possible ft img as a patent application. When 
completed, please return this form to Intel Legal Department at JFS-14?. Yo*y ©asi submit 

#iectrooicaISy via e-mail to ^invention dSwiosure submlsaloo^ If ail of the Information Is electronic* 
including drawings and supervisor approval, if you have any questions regarding this form or to whom ft 
should be forwarded, please cafJ 



Fill: out- the below and follow the instructions: 



F said Of the -In V8nifon': O S«mic€&ftd**e3or Process: device ssrsd srstss^ ra&km 

O .SemlconductpT Frs$««ss * gqFU§pro&*$& Shire flirts 

0 Circuit Design 

□ T©s* 

O Be 



SL Concise Title of Invention: The process of making electrically conductive structures of fSip-cbip packages toy 
usHig fluxing underfill materials 



EXHIBITS,,- jgagg_j 
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INTEL- CONFIDENTIAL 
Attoi*Bey»Cliept Privileged Commu0£catloss 
§r|ef Description of Invention (ileasij^^oMisia^^ and font #10 or larger. Write the 

K©y Elements of the Invention): 

T&e §&v®mi®?s is: a «ov^.l process of making ®§®ci?k*al{y comJtsciiy® stmctums for fin® pitch fiip- 
chip packmgm hy using fiuxing »g@w &&d®rfffl m^Mrmis, Wiin in® n®$p at msiani chip Joint 
macnM®, iM® pmcms is inv®ntm to provfrfe shnuttane&u* chip Joint and untterffff ny us in g fiii®d 
or nori~fHS®€i fkmrng isnderfiii maimrmis (m»~ffe>w um$®ffifi m&mri&is), n®mf&m s tib& n®w process 
c&n significant^ simptffy- ihm fiip^cMp p&ckag® mm*ufactur$ng proems® andf mti&scB manufacturing 
cycle timm and cost 



F&e key ®imn®nts are; Instant cnip joint pmcm* powered fey mixing undmfiii material 



2 



INTEL CONFH>ENTIAI> 
Attorney-Client -Privileged- Commumcratiaffl 



4. Inventory)-: 



Name; Carlos A. Gonzalez 
E-Mail Address: 



Phone: 

Citizenship: 

Group Name: IMS 
Division Name: atd_x_ 

PTD„„;.„ CTSV\„„„. CH 

3TTD COM 

SMT P TCAQ 
Other? _ 

IMame: Song-Hua Shi 
E-Mail Address: 
Phone: 



WW!D# 

Fax; Home Address: 

Supervisor Name: Supervisor Phone: 

Contractor: Inventor Signature: 

YES ____________ 

NO X 



WWID# 



Ivi/S: 



Supervisor jV1/3; 



M/S: 



Fax: 



Home Address: 



Citizenship: 



Supervisor Name: 



Supervisor Phone: 



Supervisor M/S: 



Group Mama: IMS 
Division Name: atd„. 
pr o ctm cr 

STTD CON 

SMTD TOAD _ 

Other? JWITO 

Name: Milan Djuklc 

E-3V1ai! Address: 

Phone- 



Contractor: 
YES „„_ 
NO 



Inventor Signature: 



WWID# 



Fax; 



Home Address; 



M/S: 



Citizenship; 

Group Name: IMS 
Division Name: atd„. 
pro ctm gr . 

&TTD CON 

SMTD _TCAD. 

Other? _ _ 



Supervisor Name; 

Contractor: 

YES 

NO 



Supervisor Phone: 
Inventor Signature; 



Supervisor Ivl/S: 



(PROVIDE SAM.E 1NFQRMAT8QN AS ABOVE FOR EACH ADDITIONAL INVESTOR:) 



EXHIBIT A - Fane 3 
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INTEL C:ONFII>ENTIA.I. 
Attorney-Client Privileged Cox$mR&i£$ti0& 

HAVE YOUH SUPERVISOR READ, DATE AND SIGN COMPLETED FORM (ose first |fiventor*&- 
supervisor if multiple mv&ntofs} 

DATE: , „, SUPERVISOR NAME: . ... . . ... , . 

BY THIS SIGNING, I (SUPERVISOR) ACKNOWLEDGE THAT 1 HAVE READ AMD UNDERSTAND 
THIS DISCLOSURE, AND RECOMMEND THAT THE HONORARIUM SE PAID. 

Has subject matter of present disclosure been disposed or will If be dlselaeed outside Intel*? 

If yes, explain - ami give date: No 

{Give expected tape out date If applicable): 

7, Has the subject matter of present disclosure been published or will it be published outside- of 
trrtdf? No 

If yes, explain and give date: 

8. Has a product using or manufactured using th® present disclosure been acid or offered for sage? 
if -yes,, explain and give date: No 

0. Hes tints invention been conee£ved s or constructed during aeeompllshrneot of a tgovornrnerst or 
third party contract? If yes, give contract name and number:: No 

10. Explain the problem being addressed by the invention i 

This invention addresses the prubi&m of: m) low a^semMjr ymM i$y using siiicm fsiied n&-&ow 
underfiii material, &) iow mimoMiiy by using. non~fliied i?o»f/ow tmderfiii mmi@rmis f c) comp$ex$t$? 
and throughput time of current cmp§m$y 1kw underfift d? a^e^Mr 



1 1 . Explain current state of the art {Le s how the problem is solved today): 



Today, we cannot make yse of no-flow technology for CPU packages because non-filled maters als 
do not meet the CTE end modulus requirements to make a reliable package. On the other hand, 
filled no-flow materials (new fomialatton's driven by Intel) cannot be used: with the ewrent 
pick&pS&oe and rofi'ow process. 



12. Explain technical advantages of the invention over current state of the art: 

The technic&i advantage of this invention is: the use of siiic&*>fified $io~fiom underfM m&terf&fs 
and- Sow CTB no*ftow underfiii m&termfs is mliowed in this invented process with ^etimfectory 
interconnection ymid. The interconnection yieid is signhlcanfJy improved due to the Sow 
viscosity &nd fluxing c&p&biiity of the iiquM fm-fi&w underfsii materia/. Moreover* the instant chip 
jam machine* c&n provide, rems&n&biy high chip placement force to effeotiveiy increase 
c&ntect opportunity of bump to pad during chip Join process, mnd therefore further effectively 
improve the interconnection yieM* 
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INTEL €OMFH>ENTIA^ 
Attontey-Clieftt. Privileged Commisisilcatloa 
13. a» Is the sm^entksn axperlmesitallv verified'^ Yes 
b, Is the Invention verified with simulation^ 

c If neither a, or above, then you can get a patent on the concept bat please explain the 
technical basis to justify that your invention will work fuse extra spaoe if necessary): 

The experimental data will be provided by ^^^^^^^^^^^^^^ 
Include x~section images here 

The technical basis are as follows: 

The fluxing capability in the no-flow underfill materials can effectively remove the metal oxide on the 
surface of bumps, pads, pre-sotders, and copper columns during the soaking period at temperature, 
ranging from 13Q*C to 18CPC to allow good wetting of the substrate solder material to die bump (copper 
or high lead). The high placement force and low viscosity of the no-flow materials can effectively 
increase the contact opportunity between bump and pad and facilitate the squeezing out of siHca 
particles in between the bumps and bump-shaped pre-solder pads ^during solder wetting process. As a 
result, the interconnection yield is significantly improved. Since the no-flow underfill is heavily silica-filled 
or low CTE no-flow material, the satisfactory reliability of the assembled packages are also achieved. 



EXHIBIT A ~ Wmim 5 
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Client Privileged Commis mc&tiost 
Detailed Descriptions of Snverstsosn CtDLiL«£Js!f^ with foot #10 or larger type. 

Refer to your drawings): 



The uniqueness of this invention is the use of liquid silica-filled fluxing no-flow underfill 
materials or low CTE fluxing no-flow underfill materials. The fluxing capability in the no-flow underfill 
materials can effectively remove the metal oxide on the surface of pumps, pads, pre-solders, and copper 
columns during the soaking period at temperature ranging from 130°C to iSQ°C to allow the quick 
wetting of solder material to copper and high teed materia i. The high placement force and low viscosity 
of the no-flow materiais can effectively increase the contact opportunity between hump and pad and 
facilitate the squeezing out of silica particles in between the bumps and bump-shaped pre-soider pads 
during solder wetting process. As a result,, the interconnection yield is significantly improved. Since the 
no-flow underfill is heavily silica-filled or tew CTE no-flow matenal : the satisfactory reliability of the 
assembled packages are also achieved. 

In this process (Figure 2), the silica-filled no-flow underfill material or low CTE underfill material is 
dispensed at the center of bonding pad area on a pre~heated substrate. A chip is then picked~up and 
heated to soaking temperature, aligned and compressed down to the underfill materia!. After the chip 
reaches the position, it is held for sometime (soaking time) to allow the flux to remove the metal oxide. 
Then, the chip is heated above the melting temperature of the solder while maintaining the placement 
force. After that, the entire structure is cooled down naturally and may experience post-cure if needed. 
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Attorney -Client Privileged CqmHisaotcatloB 

Drawings (use as many pages as rmsdect) 
(PLEASE DO HOT MAKE COLOR DHAW8NGS) 



secure 1> Present State of the Art (often this is helpful to explain your Invention* but it Is not 
required). 




fto-How underfill Chip placement and no-flow 

ursd^rflil compressive flow 

Figure 1 {&): No-flow .underfill process 



Solder reHow 
and underfill cure 




Non~f;Iied no^flow material 
5ar3l ^1 has high CTB V and solder 



interconnect experiences 
fatigue failure during 
thermal cycling 



Figure i (t>): Non-filled na~ffow underfill material can not effects veiy protect solder Interconnects 

Filled no-flow underfill 
material cannot achieve 
satisfactory yield by using 
normal no-tlow process in 
prior art 




Rgure 1 {©): Filled rso~f!ow material signify oaritly reduce interconnection yield by silica Inclusion 
In-between the bump and bonding pad. 

Figure 2, The Invention fuse additional figures as needed to show details and additional 
embodiments) 




Underfill dispense 



Particle Is squeezed out 
during chip placement and 
wetting process 
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INTEL COPJFIBENTIAtr 
Attorsaey-Oieist Privileged C&i&m-uiiieatiGR 
10, Key Supporting Data (1 page limit on separate page): 

Will be provided by I 

17.. What is the product or process invention to be used ore? (e«.p« 9 FSxx, name of product, 
PI 282 and X64 products 

18, Have you reviewed your invention with a. T8$0 Patent Mentor? (see below for mentor names) If 
so, 0we name; r . in _ 

IS., Any other information. SP committee should eorsssderT No 



s 



